Methodology
Next we seek to combine these data to make a detailed estimate of mid-latitude temperature variability at 87 km. As a prototype we have used non-sequential, errorweighted, least-squares estimation without dynamical con- The annual temperature variation, as well as significant local time variations, can be seen in the temperature fields in Figure 3 . Due to the superposition of tidal modes, and insitu chemical heating, daily local time fluctuations on the order of -4-10 K are observed. The analysis suggests that these variations, longitudinal asymmetries, and instrument biases all play a role in current climatological estimates determined from individual ground-or space-based instruments. For example, after self-consistently accounting for these effects in our inversion, the amplitude of the zonal mean annual har- 
Conclusion
To produce reliable estimates of the spatiotemporal variability of the MLT region we have presented a methodology for combining satellite-and ground-based data sets. It was applied to determine self-consistently the seasonal evolution of the mean state, tides, and stationary planetary waves at 87 km at mid-latitudes to an estimated uncertainty of q-3 K.
Because of calibration biases between the available satelliteand ground-based instruments, we were unable to establish accurately an annual mean temperature (193.5 K) to better than q-8.5 K. However, by considering the relative variations in the data we resolved spatiotemporal variations in greater detail and accuracy than would have been possible using data from a single instrument. The derived tidal amplitudes and phases support the resuits of recent observations and tidal analyses. Further, our results also indicated that in-situ chemical heating may be important. We also observed significant stationary planetary waves in MLT temperatures (amplitudes -010 K). The magnitude of these previously unreported features suggests that they play an important role in the dynamics and energetics of the region. Furthermore, these waves have the potential to alias into climatological estimates of seasonal fluctuations made from single ground stations.
